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REPLY  TO 
ATTENT ION  OF : 

NEDED 


SEP  2  3  1981 


Honorable  Joseph  E.  Brennan 
Governor  of  the  State  of  Maine 
State  Capitol 
Augusta,  Maine  04330 


Dear  Governor  Brennan: 

Inclosed  Is  a  copy  of  the  Noyes  Brook  Daa  (ME— 00347)  Phase  I  Inspection 
Report,  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  Is  based  upon  a  visual  Inspection,  a 
review  of  the  past  performance  and  a  brief  hydrological  study  of  the 
dam.  I  approve  the  report  and  support  the  findings  and  recommendations 
described  In  Section  7  and  ask  that  you  keep  me  Informed  of  the  actions 
taken  to  implement  them.  This  follow-up  action  Is  vitally  Important. 

Copies  of  this  report  have  been  forwarded  to  the  Department  of  Agricul¬ 
ture  and  to  the  owner.  Town  of  Limestone.  Copies  will  be  available  to 
the  public  in  thirty  days. 

I  wish  to  thank  you  and  the  Department  of  Agriculture  for  your  coopera¬ 
tion  In  In  this  program. 

Sincerely, 


Incl 

As  stated 


C.  E.  EDGAR,  III 
Colonel,  Corps  of  Engineers 
Division  Engineer 


/  •r,7N\ 

f  ) 


Accession  Pop  ^  A 

HTIS  GRAM  ¥ 

DTIC  TAB 

Unannounced  q 

Justification 


P  s 


By — - - 

Distribution/ 

Availability  Codes 

rvall  and/or 
Special 


V  s  ■* 


NOYES  BROOK  DAM 


ME  00347 


ST.  JOHN  RIVER  BASIN 
LIMESTONE,  MAINE 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


NATIONAL  DAM  INSPECTION  PROGRAM 


Identification  No. 
Name  of  Dam 
Town 

County  &  State 
Stream 

Date  of  Inspection 


PHASE  I  INSPECTION  REPORT 

ME  00347 
Noyes  Brook  Dam 
Limestone 
Aroostook,  Maine 
Noyes  Brook 
November  8,  1979 

BRIEF  ASSESSMENT 


Noyes  Brook  dam  is  a  ten  year  old  submerged  sediment  storage  pool  and 
flood  water  retarding  structure  designed  by  the  USDA  Soil  Conservation  Service. 
The  earth  fill  embankment  is  1000  feet  long  and  31  feet  high.  The  downstream 
slope,  the  crest  and  the  upstream  slope  above  the  pool  are  grass  covered.  A 
reinforced  concrete  drop  inlet  principal  spillway  leads  to  a  30  inch  diameter 
reinforced  concrete  pipe  conduit  under  the  dam  that  ends  in  a  reinforced 
concrete  impact  basin.  A  grass  lined  earth  cut  emergency  spillway  is  provided 
950  feet  north  of  the  left  abutment.  The  pool  is  maintained  behind  the  dam  at  a 
normal  elevation  of  594  NGVD  (approximate  depth  of  14  feet) . 

The  embankment  dam,  principal  spillway  drop  inlet,  principal  spillway 
impact  basin  and  emergency  spillway  were  found  in  good  condition.  In  the 
embankment  itself,  there  were  no  abnormal  dips,  sags  or  other  evidence  of 
distress.  The  reinforced  concrete  structures  were  sound  with  no  evidence  of 
deterioration.  The  grass  cover  on  the  embankment  and  emergency  spillway  was 
well  developed.  A  point  of  seepage  at  the  maximum  section  downstream  toe  was 
observed  at  1.5  gal/sec.  This  seepage  was  free  of  suspended  or  transported 
solids . 


Based  on  a  maximum  storage  of  350  acre-feet  and  a  height  of  31  feet,  Noyes 
Brook  Dam  falls  within  the  small  size  classification.  The  dam’s  hazard 
classification  has  been  established  as  high  based  on  the  potential  for  loss  of 
more  than  a  few  lives  in  the  event  of  a  dam  failure.  The  test  flood  used  was  the 
probable  maximum  flood.  The  test  flood  was  estimated  for  the  2.85  square  mile 
drainage  area  of  rolling  terrain  using  the  "Preliminary  Guidance  for  Estimating 
Maximum  Probable  Discharges  in  Phase  I  Safety  Investigations",  New  England 
Division  Corps  of  Engineers,  March  1978.  This  yielded  a  peak  inflow  of  3900  cfs 
(1370  csm)  and  a  peak  routed  outflow  of  3470  cfs  (about  11%  reduction).  The 
computed  maximum  reservoir  level  El.  608.9  was  below  the  embankment  crest  El. 
611.2  NGVD  and  no  overtopping  of  the  embankment  would  occur. 
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No  urgent  or  emergency  actions  are  required  for  Noyes  Brook  Dam  based  on 
this  inspection.  Remedial  measures  include  monitoring  the  seepage  at  the  toe  of 
the  dam,  monitoring  the  project  during  periods  of  intense  rainfall,  developing  a 
downstream  warning  system  and  conducting  bi-annual  technical  inspections.  These 
measures  should  be  initiated  within  two  years . 


This  Phase  I  Inspection  Report  on  Noyes  Brook  Dam  (ME-00347) 
has  been  reviewed  by  the  undersigned  Review  Beard  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams ,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 
submitted  for  approval. 


ARAMAST  KAHTESIAN,  MEMBER 
Geotechnical  Engineering  Branch 
Engineering  Division 


CARNEY  M.  TER2IAN,  MEMBER 
Design  Branch 
Engineering  Division 


Engineering  Division 


APPROVAL  RECOMMENDED: 

/?• 

JOE  B.  FRYAR 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of 
these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to  identify 
expeditiously  those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available  data  and 
visual  inspections.  Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed  computational 
evaluations  are  beyond  the  scope  of  Phase  I  investigation:  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of 
inspection  along  with  data  available  to  the  inspection  team.  In  cases  where  the 
reservior  was  lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise  be  detectable 
if  inspected  under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some  point  in  the  future. 
Only  through  continued  care  and  inspection  can  there  be  any  chance  that  unsafe 
conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the  Spillway 
Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood”  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions  thereof.  Because  of 
the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway  will 
not  pass  the  test  flood  should  not  be  interpreted  as  necessarily  posing  a  highly 
inadequate  condition.  The  test  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need  for 
fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences  and  railings  and 
other  items  which  may  be  needed  to  minimize  trespass  and  provide  greater 
security  for  the  facility  and  safety  to  the  public.  An  evaluation  of  the 
project  compliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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PHASE  I  INSPECTION  REPORT 


NOYES  BROOK  DAM,  LIMESTONE  MAINE 


SECTION  I 

PROJECT  INFORMATION 


1.1  General 


a.  Authority  -  Public  Law  92-367,  August  8,  1972  authorized  the 

Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a 

National  Program  of  Dam  Inspection  throughout  the  United  States.  The 
New  England  Division  of  the  Corps  of  Engineers  has  been  assigned  the 
responsibility  of  supervising  the  inspection  of  dams  within  the  New 
England  Region.  Chas.  T.  Main,  Inc.  has  been  retained  by  the  New 
England  Division  to  inspect  and  report  on  selected  dams  in  the  State 
of  Maine.  Authorization  and  notice  to  proceed  were  issued  to  Chas. 

T.  Main,  Inc.  under  a  letter  of  November  6,  1979  from  Max  B. 

Scheider,  Colonel,  Corps  of  Engineers.  Contract  No.  DACW  33-80-C- 
0011  has  been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  -  The  purposes  of  the  inspection  program  are: 

(1)  To  perform  technical  inspection  and  evaluation  of  non-Federal 

dams  to  identify  conditions  which  threaten  the  public  safety  and  thus 
permit  correction  in  a  timely  manner  by  non-Federal  interests. 

(2)  To  encourage  and  prepare  the  states  to  initiate  effective  dam 
safety  programs  for  non-Federal  dams. 

(3)  To  update,  verify  and  complete  the  National  Inventory  of  Dams. 

c.  Scope  of  Inspection  Program  -  The  scope  of  this  Phase  I  inspection 
report  includes: 

(1)  Gathering,  reviewing  and  presenting  all  available  data  as  can  be 
obtained  from  the  owners,  previous  owners,  the  state  and  other 
associated  parties. 
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(2)  A  field  inspection  of  the  facility  detailing  the  visual 
condition  of  the  dam,  embankments  and  appurtenant  structures. 

(3)  Computations  concerning  the  hydraulics  and  hydrology  of  the 
facility  and  its  relationship  to  the  calculated  flood  through  the 
existing  spillway. 

(4)  An  assessment  of  the  condition  of  the  facility  and  corrective 
measures  required. 

It  should  be  noted  that  this  report  does  not  pass  judgment  on  the 
safety  or  stability  of  the  dam  other  than  on  a  visual  basis.  The 
inspection  is  to  identify  those  features  of  the  dam  which  need 
corrective  action  and/or  further  study. 

Description  of  Project 

a.  Location  -  The  Noyes  Brook  Dam  is  located  on  Noyes  Brook,  one  half 
mile  above  its  confluence  with  Limestone  Stream  and  1.5  miles 
northeast  of  the  Town  of  Limestone,  Aroostook  County,  Maine.  The  dam 
location  is  included  onU.S.G.S.  7.5  minute  series  Quadrangle, 
Limestone,  Maine  with  approximate  coordinates  N46°55'50",  W67°50'50'' . 

b.  Description  of  Dam  and  Appurtenances  -  The  project  is  a  dual  purpose 
recreation  and  floodwater  retarding  structure.  It  consists  of  three 
principal  features:  an  earthfill  dam,  a  principal  spillway,  and  an 
emergency  spillway.  The  dam  is  1000  feet  long,  31  feet  high,  and  14 
feet  wide  at  its  crest.  Material  excavated  from  the  emergency 
spillway  channel  was  used  for  the  fill  in  the  dam.  The  fill 
materials  are  of  glacial  till  origin  with  zoning  limited  to  placing 
the  more  impervious  material  in  the  core  and  the  more  pervious 
material  in  the  outside  shells.  The  structure  has  a  toe  drain  system 
with  collector  pipes  and  a  central  cutoff  trench. 

The  principal  spillway  is  a  double  7 '-6"  wide  ungated  drop  intake  to 
a  30  inch  diameter  reinforced  concrete  pipe  under  the  dam.  The  30- 
incL  pipe  is  provided  with  anti-seep  collars  and  discharges  into  a 
reinforced  concrete  impact  basin  (energy  dissipator).  The  dam  has  a 
15"  drain  that  discharges  into  the  30"  conduit.  The  emergency 
spillway  is  an  excavated,  grass  lined,  earth  channel  approximately 
950  feet  from  the  left  abutment.  It  is  226.4  feet  wide  at  crest 
elevation  of  607  feet  with  2  horizontal  to  1  vertical  side  slopes. 

The  discharge  from  the  emergency  spillway  is  directed  away  from  the 
downstream  channel  into  Limestone  Stream  to  the  east  (see  drawing  2 
of  18,  page  B-3). 

Plans,  profiles,  and  sections  of  the  dam  and  its  appurtenent 
structures  are  included  in  Appendix  B.  Photographs  are  shown  in 
Appendix  C. 
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c.  Size  Classification  -  The  maximum  embankment  height  is  31  feet  above 
the  stream  channel  and  the  maximum  storage  is  350  acre  feet  at  £1. 
611.2.  This  gives  the  dam  a  small  size  classification  (less  than 
1000  ac.-ft  and  less  than  40'  high)  according  to  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification  -  This  facility  is  classified  as  a  high 
hazard  potential  dam  based  on  the  potential  for  loss  of  more  than 

a  few  lives  in  the  event  of  a  dam  failure  in  siv  occupied  dwellings 
1200  to  4200  feet  downstream  of  the  dam. 

e.  Ownership  -  The  dam  and  associated  works  are  owned  by  the  Town  of 
Limestone,  Maine. 

f.  Operators  -  The  project  is  designed  for  unsupervised  operation.  No 
manual  operations  are  required  to  pass  a  flood  flow.  The  project  is 
operated  and  maintained  by  the  Town  of  Limestone,  Maine.  The 
responsible  person  is  Mr.  Thomas  Stevens,  Town  Manager,  Limestone, 
Maine  04750,  Telephone  (207)  325-3131. 

g.  Purpose  of  Dam  -  The  project  is  a  floodwater  retarding  structure  of 
standard  USDA  SCS  design.  The  reservoir  drain  intake  sluice  gate  is 
currently  closed  and  the  reservoir  maintained  at  El.  594  NGVD  for 
fish  and  recreation  purposes. 

h.  Design  and  Construction  History  -  The  project  was  designed  by  the 
USDA  Soil  Conservation  Service  and  constructed  by  Hornbrook,  Inc.  in 
1970. 

i.  Normal  Operating  Procedures  -  The  reservoir  is  normally  maintained  at 
El.  594.  All  flood  flows  are  passed  through  the  principal  and 
emergency  spillways  which  are  designed  for  uncontrolled  discharge. 

No  other  operating  procedures  are  in  evidence. 

1.3  Pertinent  Data 


a.  Drainage  Area  -  Noyes  Brook  Dam  controls  a  drainage  area  of  2.85 
square  miles.  The  watershed  is  approximately  65  percent  wooded  and 
35  percent  agricultural.  The  slopes  are  gentle  with  one  large  swamp 
area  upstream.  The  watershed  ranges  from  Elev.  720  to  Elev  580. 

b .  Discharge  at  Damsite 

(1)  Outlet  Works  -  A  screw  operated  sluice  gate  and  15"?)  CMP  provide 
the  capability  to  drain  the  reservoir  to  El.  582.5  NGVD.  This  drain 
discharges  into  the  base  of  the  principle  spillway  riser. 

(2)  Maximum  known  flood  -  Unknown. 

(3)  Principal  spillway  capacity  at  top  of  dam  -  155  cfs  @  El.  611.2. 
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(4)  Principal  spillway  capacity  at  emergency  spillway  crest 
elevation  -  143  cfs  @  El.  607. 

(5)  Gated  spillway  capacity  at  normal  pond  elevation  -  N/A. 

(6)  Principal  spillway  capacity  at  test  flood  elevation  ■  148  cfs  @ 
El.  608.9. 

(7)  Emergency  spillway  capacity  at  test  flood  elev.  -  3470  cfs  @  El. 
608.9. 

(8)  Total  project  discharge  at  top  of  dam  -  13,748  cfs  @  El.  611.2. 

(9)  Total  project  discharge  at  test  flood  elevation  -  3,625  cfs  (9 
El.  608.9. 

c.  Elevations  (feet  above  NGVD) 


(1) 

Streambed  at  toe  of  dam 

580.0 

(2) 

Bottom  of  cutoff 

576.0 

(3) 

Maximum  tailwater 

Not  available 

(4) 

Normal  pool 
(Max.  Depth  =  14') 

594.0 

(5) 

Full  flood  control  pool 

607.0 

(6) 

Spillway  crest 

(a)  Principal 

594.0 

(b)  Emergency  spillway  crest 

607.0 

(7)  Design  surcharge  (Original 
Design) 

unknown 

(8) 

Top  of  dam 

611.2 

(9) 

Test  flood  surcharge 

608.9 

Reservoir  (Length  in  feet) 

(1) 

Normal  pool 

1000 

(2) 

Flood  control  pool 

2800 
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(3) 

Spillway  crest  pool 

(a)  Principal 

1000 

(b)  Emergency  spillway  crest 

pool 

2800 

(4) 

Top  of  dam 

3400 

(5) 

Test  flood  pool 

3100 

Storage  (acre-feet) 

(1) 

Normal  pool 

94 

(2) 

Flood  control  pool 

255 

(3) 

Spillway  crest  pool 

255 

(4) 

Top  of  dam 

350 

(5) 

Test  flood  pool 

265 

Reservior  Surface  (acres) 

(1) 

Normal  pool 

4 

(2) 

Flood-control  pool 

33 

(3) 

Spillway  crest 

33 

(4) 

Test  flood  pool 

38 

(5) 

Top  of  dam 

45 

Dam 

(1) 

Type 

Earthfill 

(2) 

Length 

1000  feet 

(3) 

Height 

31  feet 

(4) 

Top  Width 

14  feet 

(5) 

Side  Slopes 

Upstream  3 

1  Vert. 
Downstream 
1  Vert. 

(6) 

Zoning 

2  zones 
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(7)  Impervious  Core 


Most  impervious 
toward  the  core 


(8) 

Cutoff 

5’  trench 

(9) 

Grout  curtain 

None 

(10 

Other 

None 

Diversion  and  Regulating  Tunnel 

-  None 

Spillway  (Principal) 

(1) 

Type  -  Reinforced  concrete 

riser 

to  30"  ^  conduit 

(2) 

Length  of  weir  -  15' 

(3) 

Crest  elevation  -  El.  594 

NGVD 

(4) 

Gates  -  Ungated 

(5) 

U/S  Channel  -  N/A 

(6) 

D/S  Channel  -  Natural 

(7) 

General  -  Reinforced  Concrete  Impact  Basin  at  Outfall 

Spillway  (Emergency) 

(8) 

Weir  crest  -  El.  607  NGVD 

(9) 

Length  of  weir  -  226.4' 

(10) 

U/S  Channel  -  Grass  lined 

earth 

channel 

(11) 

D/S  Channel  -  Grass  lined 

earth 

channel 

(12) 

General  -  2  Hor.  to  1  Vert 

.  side 

slopes 

Regulating  Outlets 

(1)  Invert  -  El.  582.5  NGVD 

(2)  Size  -  15"  4>  CMP 

(3)  Description  -  Sluice  gate  to  drain  reservoir 

(4)  Control  Mechanism  -  15"  ^  Sluice  gate  w/screw  operator 

(5)  Other  -  None 
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SECTION  2 


ENGINEERING  DATA 


2. 1  Design 

As  built  drawings  of  Noyes  Brook  Dam  are  on  file  at  the  GSA  Federal 
Archives  and  Records  Center,  380  Trapelo  Road,  Waltham,  MA  02154  (617-223*2657). 
Design  calculations  and  specifications  were  not  available.  The  December  1964 
Limestone  Stream  Watershed  Work  Plan  indicates  that: 

.  .hydrology  and  hydraulics  analyses  followed  procedures 
given  in  the  National  Engineering  Handbook  of  the  Soil 
Conservation  Service,  Section  4,  Supplement  A,  Hydrology  (NEH 
4A)  and  Section  5,  Hydraulics  (NEH  5)." 

and  for  civil  works: 

"All  designs  are  in  accord  with  the  latest  Soil  Conservation 
Service  design  criteria  as  set  forth  in  Engineering  Memoranda 
SCS-27,  31,  4D  and  42;  Technical  Release  No.  10;  Section  3.21, 

Hydrology,  Supplement  A  of  the  National  Engineering  Handbook; 

U.S.  Weather  Bureau  Technical  Paper  No.  40;  and  other  sources  of 
recognized  engineering  material." 

2 . 2  Construction 

The  Noyes  Dam  and  appurtenances  were  constructed  in  1970  by  Hornbrook, 

Inc.  No  construction  records  or  photographs  were  available  to  the 
inspection  team.  A  set  of  "as  built"  construction  prints  was  reviewed. 
Those  pertinent  to  this  report  are  included  in  Appendix  B. 

2.3  Operation 

No  formal  operational  procedures  were  available  for  review.  The  principal 
and  emergency  spillways  are  uncontrolled  structures  requiring  no  manual 
operations . 

2.4  Evaluation 

a.  Availability:  A  set  of  project  design  (SCS)  drawings  and  a  set  of 
typical  Soil  Conservation  Service  Construction  Specifications  for 
nearby  Durepo  Brook  Dam  were  reviewed. 

b.  Adequacy:  The  evaluation  was  based  on  visual  inspection,  past 
performance  history  and  engineering  judgment  and  experience. 

c.  Validity:  The  limited  data  available  restrict  evaluation  of  the 
Noyes  Brook  Dam  and  appurtenances  to  the  visual  inspection  and 
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engineering  judgment.  The  field  inspection  indicated  that  the 
external  features  of  Noyes  Brook  Dam  substantially  agree  with  those 
shown  on  the  available  plans. 


SECTION  3 


VISUAL  INSPECTION 


Findings 

a.  General  -  The  field  inspection  was  conducted  by  L.  Seward  and  J. 

Jonas  of  Chas.  T.  Main,  Inc.  on  8  November  1979  and  J.E.  Giles,  Jr., 

August  12,  1981.  On  the  date  of  inspection,  the  Noyes  Brook  Dam  and  appur¬ 
tenances  were  in  good  condition.  No  urgent  or  emergency  actions  are  required 
at  this  time. 

b.  Dam 

(1)  Crest  -  The  embankment  crest  was  true  to  line  with  no  abnormal 
dips,  sags,  cracks  or  other  evidence  of  distress  (Photos  2,  7  and  9). 

The  as-built  camber  was  observed  and  appears  unchanged.  At  the  left 
abutment,  adjacent  to  Noyes  Road,  there  is  a  low  point  which  can  be 
seen  in  the  original  design  (see  drawing  number  2  of  18,  page  B-3;  at 
station  13+00)  and  is  apparent  visually  (Photos  7  &  8).  It  is 
understood  from  speaking  with  the  local  residents  that  during  times 
of  high  water,  there  is  a  considerable  flow  (say  500-1000  cfs)  that 
flows  over  Noyes  Road  at  the  left  abutment.  This  flow  runs  down  the 
road  for  a  short  distance  and  then  turns  back  in  towards  the 
downstream  channel.  Wheel  tracks  were  observed  on  the  crest.  The 
crest  is  grass  covered  with  no  pavement. 

(2)  Upstream  slope  -  The  upstream  slope  riprap  appeared  in  good 
condition.  The  slope  above  the  normal  pool  El.  594  has  a  well 
developed  tight  grass  cover  (Photo  1).  There  was  no  evidence  of 
sloughing  or  erosion  on  the  slope. 

(3)  Downstream  slope  -  The  downstream  slope  (Photo  7)  has  a  well 
developed,  tight  grass  cover.  No  significant  gully  action  was 
observed  on  the  slope.  No  slides  or  sags  were  observed. 

(4)  Downstream  toe  -  The  downstream  toe  is  generally  dry  with  no 
boils  or  seeps  observed  except  at  the  toe  drain  (Photo  3).  On  the 
right  side  of  the  riprapped  toe  drain  near  sta.  25+00,  a  1  1/2 
gal/sec  seep  was  issuing  from  the  riprap.  The  flow  carried  no 
sediment  or  suspended  fines  (Photo  6). 

(5)  Underdrain  system  -  Two  6-inch  diameter  toe  drain  collector 
pipes  issue  from  the  dam  adjacent  to  the  principal  spillway  outlet. 

These  outlets  both  had  minor  clear  flows. 

(6)  Instrumentation  -  No  instrumentation  was  observed. 

c.  Appurtenant  Structures 
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(1)  Principal  Spillway  -  The  principal  spillway  intake  (Photo  4)  was 
observed  from  shore.  The  exposed  concrete  and  trashrack  steel 
appeared  in  good  condition. 

(2)  Outlet  works  -  The  outlet  impact  basin  (Photo  5)  was  found  in 
good  condition.  All  construction  joints  were  tight.  No  spalling  was 
observed.  The  reservoir  drain  inlet  was  submerged  and  could  not  be 
inspected.  The  outlet  conduit  could  not  be  inspected.  It  was 
reported  by  the  Project  Operator  (Limestone  Town  Manager)  that  the 
drain  had  not  been  recently  operated. 

(3)  Emergency  spillway  -  The  emergency  spillway  was  clear  of  debris 
and  in  good  condition  with  a  well  developed  grass  cover. 

d.  Reservoir  Area  -  No  areas  of  potential  or  actual  shoreline  movement 
were  observed. 

e.  Downstream  Channel  -  The  downstream  channel  (Photo  6)  was  clear  with 
no  evidence  of  eros ion . 


Evaluation  -  In  general,  the  dam  and  appurtenances  are  in  good  condition. 
The  toe  seepage  at  the  time  of  the  inspection  was  within  acceptable 
limits.  The  slopes  are  stable  and  the  crest  is  in  good  shape.  The 
concrete  structures  are  sound.  The  low  point  at  the  left  abutment  is  at 
approximate  Elev.  608  vhich  is  one  foot  above  the  emergency  spillway 
crest.  Any  water  which  flows  over  at  this  low  point  will  flow  down  the 
road  for  a  short  way  and  then  back  towards  the  downstream  channel. 

Erosion  of  the  downstream  toe  is  not  considered  a  problem  in  this  area. 

No  urgent  or  emergency  repairs  are  required. 


SECTION  4 


OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4. 1  Operational  Procedures 

a.  General:  The  principal  and  emergency  spillways  are  uncontrolled 
crest  structures.  No  manual  operations  are  required  to  insure  safe 
passage  of  a  flood  flow.  No  recent  operation  of  the  reservoir  drain 
is  reported. 

b.  Description  of  Downstream  Warning  System:  No  warning  system  or 
emergency  evacuation  plans  are  in  effect  for  this  project. 

4.2  Maintenance  Procedures 

a.  General:  The  Town  of  Limestone  has  an  operation  and  maintenance 
agreement  with  the  Soil  Conservation  Service.  Each  dam  is  inspected 
at  least  once  annually  and  after  every  major  storm.  An  inspection 
report  is  prepared  and  any  required  maintenance  is  then  performed  by 
the  town . 

b.  Operating  Facilities:  There  are  no  manual  operating  facilities  at 
this  structure  except  for  the  reservoir  drain  gate  on  the  principal 
spillway  riser.  No  regular  maintenance  procedures  for  the  project 
operating  facilities  are  specified.  Repairs  are  made  as  required. 

4.3  Evaluation 


The  operating  and  maintenance  procedures  are  limited  for  this 
project.  The  owner  should  establish  procedures  to  inspect  the 
structures  regularly,  to  monitor  the  seepage  at  the  toe  of  the  dam, 
to  keep  the  embankment  free  of  brush  and  trees,  and  to  monitor  the 
project  during  periods  of  intense  rainfall.  The  owner  should  arrange 
to  have  a  technical  inspection  made  on  a  bi-annual  basis  and 
establish  a  warning  system  to  follow  in  the  event  of  emergency 
conditions . 
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SECTION  5 


EVALUATION  OF  HYDROLOGIC  AND  HYDRAULIC  FEATURES 
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5.1  General  -  The  watershed  is  2.85  square  miles  of  undeveloped  rolling 
terrain.  The  dam  is  located  on  the  Noyes  Brook,  about  0.5  miles  upstream 
from  the  confluence  with  Limestone  Stream.  The  earth  embankment  develops 
sufficient  storage  to  reduce  the  Probable  Maximum  Flood  (PMF)  peak  from 
3900  cfs  (1370  csm)  to  3470  cfs  (about  11%  reduction). 

5.2  Design  Data  -  The  dam  was  designed  by  the  Soil  Conservation  Service,  U.S. 
Department  of  Agriculture.  The  top  of  the  dam  elevation  varies  according 
to  the  as-built  drawing  (page  B-3)  from  611.7  feet  at  center  to  611.2  feet 
at  both  abutments.  This  0.5  foot  varience,  is  the  allowance  for  natural 
settlement  at  the  center  of  the  dam.  The  maximum  height  of  the  dam  is 

31.2  feet  (capacity  350  ac.  ft.)  and  is  classified  as  a  small  dam.  The 
principal  spillway  consists  of  a  reinforced  concrete  riser,  a  gated 
reservoir  drain,  a  principal  spillway  conduit  with  anti-seep  collars  and 
an  energy  dissipating  structure  at  the  outlet  with  a  rip-rapped  channel. 
The  dam  is  equipped  with  a  remote  emergency  spillway  located  approximately 
950  feet  north  of  the  left  abutment.  The  plans  show  that  the  emergency 
spillway  channel  bottom  width  is  226.4  feet  which  has  a  crest  elevation  of 
607.0  feet.  The  plans  indicate  a  channel  depth  at  the  crest  of  9-12  feet, 
with  channel  side  slopes  of  2:1.  The  emergency  spillway  discharges  away 
from  the  downstream  channel  (Noyes  Brook)  directing  the  flow  into 
Limestone  Stream  to  the  east.  At  the  left  abutment  of  the  dam  there  is  a 
low  spot  (Station  18+00)  which  was  designed  to  allow  for  water  to  flow 
over  during  the  Design  High  Water  (Elev.  608.8).  This  flow  will  then  be 
directed  over  Noyes  Road  and  back  into  the  downstream  channel. 

5.3  Experience  Data  -  There  are  no  records  of  past  floods  or  any  overtopping 
of  the  dam". 

5.4  Test  Flood  Analysis  -  Based  upon  "Preliminary  Guidance  for  Estimating 
Maximum  Probable  Discharge",  dated  March  1978,  the  watershed 
classification  (rolling),  and  our  hydraulic  computations,  the  test  flood 
for  this  high  hazard,  small  size  dam  is  estimated  to  be  equivalent  to  the 
PMF  of  3900  cfs  (1370  csm).  The  flood  routing  starting  elevation  was 
selected  to  be  the  recreation  pool  elevation  (594  ft),  and  the  inflow 
hydrograph  peak  was  reduced  by  the  volume  between  emergency  spillway  crest 
and  principal  spillway  intake  elevations.  For  this  particular  portion  of 
Maine,  the  PMF  runoff  is  assumed  to  be  13".  The  routed  test  flood  outflow 
was  determined  in  accordance  with  Corps  of  Engineers  "Guidance  for 
Estimating  Effect  of  Surcharge  Storage  on  Maximum  Probable  Discharges", 
and  the  hydraulic  characteristics  of  the  reservoir.  The  emergency 
spillway  discharge  was  computed  as  open  channel  flow.  The  routed  test 
flood  outflow  was  determined  as  3470  cfs,  and  corresponding  water  surface 
El.  608.9  ft.  The  top  of  the  dam  elevation  is  611.2  ft  and  thus  the  dam 
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would  not  be  overtopped.  The  emergency  spillway  capacity  is  more  than  100 
percent  of  the  test  flood.  As  a  check,  a  second  test  flood  routine  was 
performed  assuming  weir  control  in  the  emergency  spillway  and  the  dam  was  not 
overtopped  under  these  conditions. 

Dam  Failure  Analysis  -  The  volume  in  the  reservoir  corresponding  to  the 
water  surface  elevation  608.9  ft  is  260  ac.  -  ft.  which  is  considered  at 
the  time  of  dam  failure.  The  impact  of  failure  of  the  dam  was  assessed 
using  the  "Rule  of  Thumb  Guidance  for  Estimating  Downstream  Dam  Failure 
Hvdrographs"  prepared  by  the  Corps  of  Engineers.  The  breach  discharge  was 
estimated  with  the  maximum  water  surface  elevation  during  the  test  flood. 
The  breach  width  was  selected  to  be  35  percent  of  the  length  of  the  dam  at 
mid-height.  The  discharge  through  the  emergency  spillway  was  not 
considered  in  the  downstream  prefailure  flow  since  it  is  directed  away 
from  Noyes  Brook  and  into  Limestone  Stream.  An  estimated  flow  of  1000  cfs 
was  assumed  for  the  downstream  prefailure  flow  due  to  the  low  point  at  the 
left  abutment  and  the  principal  spillway  discharge.  The  total  peak 
discharge  during  breach  was  estimated  to  be  84,200  cfs. 

The  results  show  that  prior  to  dam  failure  there  will  be  no  flooding  of 
the  two  houses  located  at  Reach  4  (1200  feet  downstream),  about  eight  feet 
above  the  channel  bed.  Further  downstream  at  Reach  14  (4200  feet 
downstream)  the  prefailure  flow  will  cause  some  minor  flooding  of  two 
houses  located  very  near  the  channel  bed  but  no  flooding  in  the  remaining 
four  houses  located  some  six  to  eight  feet  above  the  channe1  bed.  The 
prefailure  flow  is  assumed  to  be  1000  cfs.  This  results  la  .  water  depth 
of  approximately  four  feet  in  the  downstream  channel  through  Reach  14 
(4200  feet  from  the  dam).  In  the  event  of  a  dam  failure,  the  initial  wave 
was  calculated  to  reach  a  depth  of  16.7  feet  at  Reach  4  where  two  houses 
will  be  impacted  by  about  nine  feet  of  water  and  a  depth  of  10.9  feet  at 
Reach  14  where  the  four  previously  unflooded  houses  will  be  impacted  by 
about  four  to  six  feet  of  water.  In  view  of  these  results  it  is  concluded 
that  more  than  a  few  lives  could  be  lost  in  the  event  of  dam  failure.  Thus 
this  dam  constitutes  a  high  hazard  potential. 
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SECTION  6 


EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observation 

The  visual  inspection  of  November  8,  1979  revealed  no  dips,  sags, 
depressions  or  other  evidence  of  instability.  Seepage  of  1.5  gallons  per 
second  of  clear  water  was  observed  at  the  toe  of  the  downstream  slope. 

6 . 2  Design  and  Construction  Data 

Design  calculations  and  construction  records  were  not  available  for  review 
in  preparing  this  report.  The  construction  drawings  for  the  dam  were 
reviewed.  A  typical  construction  specification  for  Durepo  Brook  Dam  was 
reviewed  as  it  was  reported  to  be  similar  to  the  Noyes  Brook 
specification.  The  Noyes  Brook  and  Durepo  Dam  designs  and  specifications 
are  according  to  SCS  standard  practice  for  floodwater  retarding 
structures . 

6 . 3  Post  Construction  Changes 

No  evidence  of  modification  to  the  dam  since  construction  was  observed. 

6.4  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  No.  2  and,  in  accordance  with 
recommended  Phase  I  guidelines,  does  not  warrant  seismic  analysis. 


SECTION  7 


ASSESSMENT,  RECOMMENDATIONS  .AND  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment 


a.  Condition  -  The  visual  inspection  indicates  that  Noyes  Brook  Dam  is 
in  good  condition.  The  inspection  revealed  that  there  is  a  seepage 
of  about  1.5  gallons  per  second  at  the  downstream  toe  of  the  dam  near 
Station  25+00. 

b.  Adequacy  of  Information  -  The  lack  of  in-depth  engineering  data  did 
not  allow  for  a  definitive  review.  Therefore,  the  adequacy  of  this 
dam  could  not  be  assessed  from  the  standpoint  of  reviewing  design  and 
construction  data  but  is  based  primarily  on  visual  inspection,  past 
performance  history  and  sound  engineering  judgment. 

c.  Urgency  -  The  recommendations  and  remedial  measures  presented  below 
should  be  implemented  by  the  owner  within  two  years  of  receipt  of 
this  Phase  I  Inspection  Report. 

7 . 2  Recommendations  -  None 

7.3  Remedial  Measures  The  owner  should: 


a.  Monitor  the  seepage  at  the  toe  of  the  dam  on  at  least  a  monthly 
basis.  If  any  significant  change  in  the  flow  volume  or  coloration  is 
observed,  engage  a  qualified  registered  professional  engineer  to 
determine  its  significance. 

b.  Implement  a  monthly  visual  inspection  program  of  the  dam  and 
appurtenances.  Observations  should  be  recorded  in  a  maintenance  log. 

c.  Establish  a  system  to  monitor  the  project  during  periods  of  intense 
rainfall. 

d.  Develop  a  downstream  warning  plan  in  the  event  of  an  emergency  at  the 
dam. 


e.  Conduct  bi-annual  technical  inspections  of  the  project. 

f.  Establish  regular  maintenance  procedures  at  the  project  and  continue 
to  keep  the  embankments  free  of  brush  and  trees. 

g.  Remove  the  brush  and  trees  from  the  downstream  toe  to  a  distance 
approximately  25'  downstream. 
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h.  Obtain  and  maintain  a  set  of  as-built  drawings  and  technical 
investigation  reports. 

i.  Insure  the  operability  of  the  reservoir  drain. 

Alternatives 

There  are  no  practical  alternatives  to  the  recommendations  of  Sections  7.2 
and  7 . 3 . 
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INSPECTION  CHECKLIST 
PARTY  ORGANIZATION 


INSPECTION  CHECKLIST 


PROJECT  Moyas  Rrnnk  nam _  DATE  Nov.  8,  1979 

PROJECT  FEATURE  Earth fill  Dam _  NAME  Lewis  B.  Seward 

DISCIPLINE  Hydro _  NAME  Jan  N.  Jonas 


AREA  EVALUATED 

CONDITIONS 

DAM  EMBANKMENT 

Crest  Elevation 

611.2 

Current  Pool  Elevation 

594.0 

Maximum  Impoundment  to  Date 

214  Ac. /Ft. 

Surface  Cracks 

None  Visible 

Pavement  Condition 

Riprap  on  u/s  thick  grass  on  d/s 

Movement  or  Settlement  of  Crest 

None  noticable 

Lateral  Movement 

None  noticable 

Vertical  Alignment 

No  change  noticed 

Horizontal  Alignment 

No  change  noticed 

Condition  at  Abutment  and  at  Concrete 

Riprap  at  concrete  struc. ;  undisturl 

Structures 

earthfill  at  abutment 

Indications  of  Movement  of  Structural 

None 

Items  on  Slopes 

Trespassing  on  Slopes 

Seeps  at  d/s  rt.  of  outlet  structuri 

Vegetation  on  Slopes 

Thick  grass 

Sloughing  or  Erosion  of  Slopes  or 

No  sloughing  noticed 

Abutments 

Rock  Slope  Protection  -  Riprap 

Riprap  in  good  condition 

Failures 

Unusual  Movement  or  Cracking  at  or 

No  cracking  noticed 

near  Toes 

Concentra  ted  outflow  of  about  1H 

Unusual  Embankment  or  Downstream 

gal. /sec  from  riprap  toe  rt.  side 

Seepage 

Piping  or  Boils 

None 

Foundation  Drainage  Features 

Outflow  from  both  outlet  structure 

Toe  Drains 

Drain  openings 

Instrumentation  System 

None  noticed 

—  -  -  -  -  -  -  - - -  -  -  ■ - -  — 

PROJECT  FEATURE  Earthfill  Dam 


DISCIPLINE 


NAME  Jan  N.  Jona 


AREA  EVALUATED 


CONDITIONS 


OUTLET  WORKS  -  INTAKE  CHANNEL  AND 


INTAKE  STRUCTURE 
a.  Aporoach  Channel 


Slope  Conditions 
Bottom  Conditions 
Rock  Slides  or  Falls 
Log  Boom 
Debris 

Condition  of  Concrete  Lining 
Drains  or  Weep  Holes 

Intake  Structure 
Condition  of  Concrete 
Stop  Logs  and  Slots 


None 


Concrete  overflow  with  gate  valve 
Good 


None 
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INSPECTION  CHECKLIST 


PROJECT  Nnyos  Rrnnlt  nam 


PROJECT  FEATURE  F.ari-hfill  Dam 
DISCIPLINE  Hvrirn _ 


DATE_ 

NAME_ 

NAME 


Nov.  8,  1979 


LfiMia  B-  Seward. 
Jan  N.  Jonas 


AREA  EVALUATED 


CONDITIONS 


OUTLET  WORKS  -  CONTROL  TOWER 


b. 


Concrete  and  Structural 
General  Condition 
Condition  of  Joints 
Spalling 

Visible  Reinforcing 
Rusting  or  Staining  of  Concrete 
Any  Seepage  or  Efflorescene 
Joint  Alignment 

Unusual  Seepage  or  Leaks  in  Gate 
Chamber 

Cracks 

Rusting  or  Corrosion  of  Steel 

Mechanical  and  Electrical 

Air  Vents 

Float  Wells 

Crane  Hoist 

Elevator 

Hydraulic  System 

Service  Gates 

Emergency  Gates 

Lightning  Protection  System 

Emergency  Power  System 

Wiring  and  Lighting  System  in 
Gate  Chamber 


Very  good 

Tight 

None 

None 

None 

None 

Good  alignment 
Not  applicable 

None 

None 

None  noticed 
Not  applicable 
Not  applicable 
Not  applicalbe 
Not  applicable 
Not  applicable 

Manually  operated  from  top  of  struc 

None 

None 

None 
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INSPECTION  CHECKLIST 


PROJECT  Noyes  Brook  Dam 

DATE 

PROJECT  FEATURE  Earthfill  Dam 

NAME 

Lpwi s  R .  Spwsrrf 

DISCIPLINE  Hydro 

NAME 

Jan  N.  Jonas 

AREA  EVALUATED 

CONDITIONS 

OUTLET  WORKS  -  TRANSITION  AND  CON- 

DU  IT 

General  Condition  of  Concrete 

Good 

Rust  or  Staining  on  Concrete 

None 

Spalling 

ll 

Erosion  or  Cavitation 

It 

Cracking 

If 

Alignment  of  Monoliths 

ll 

Alignment  of  Joints 

It 

Numbering  of  Monoliths 

M 

I 


INSPECTION  CHECKLIST 


DATE 

NAME 

NAME 


AREA  EVALUATED 

OUTLET  WORKS  -  OUTLET  STRUCTURE 
AND  OUTLET  CHANNEL 


PROJECT  Moves  Brook  Dam _ 

PROJECT  FEATURE  Earthfill  Dam 
DISCIPLINE  Hydro _ 


Hay-  13-12 _ 

T.pwi  R.  Spwa-rrl 

Jan  N.  Jonas 


CONDITIONS 


General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Erosion  or  Cavitation 

Visible  Reinforcing 

Any  Seepage  or  Efflorescence 

Condition  at  Joints 

Drain  Holes 

Channel 

Loose  Rock  or  Trees  Overhanging 
Channel 

Condition  of  Discharge  Channel 


Very  good 

None 

None 

None 

None 

None 

Joints  were  tight 

Two  circular  openings  at  outlet, rip' 
raped  bed  for  seeping  water  at  toe. 

Some  small  trees  overhanging  brook 
channel 

Grassed  banks  with  shrubs  and  small 
trees 


INSPECTION  CHECKLIST 


PROJECT 

Noves  Brook  Dam 

DATE 

Nov. 

8,  1979 

PROJECT 

FEATURE  Earthfill  Dam 

NAME 

Lewis 

B.  Seward 

DISCIPLINE  Hydro 

NAME 

Jan  N. 

Jonas 

AREA  EVALUATED  CONDITIONS 

OUTLET  WORKS  -  SPILLWAY  WEIR, 

APPROACH  AND  DISCHARGE- CHANNELS 

a.  Approach  Channel  None 


General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  Weir  and  Training  Walls 
General  Condition  of  Concrete 
Rust  or  Staining 

Spalling 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes 

c.  Discharge  Channel 
General  Condition 

Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Channel 
Other  Obstructions 


Not  applicable 


fields  and  meadows 


INSPECTION  CHECKLIST 


PROJECT 

Moves  Brook  Dam 

DATE 

Nov.  8,  1979 

PROJECT 

FEATURE  Barthfill  Dam _ 

NAME 

Lewis  B.  Seward 

DISCIPLINE  Hvdro 

NAME 

Jan  N.  Jonas 

AREA  EVALUATED  CONDITIONS 

OUTLET  WORKS  -  SERVICE  BRIDGE 

a.  Super  Structure  Not  applicable 

Bearings 

Anchor  Bolts 
Bridge  Seat 
Longitudinal  Members 
Under  Side  of  Deck 
Secondary  Bracing 
Deck 

Drainage  System 
Railings 

Expansion  Joints 
Paint 

b.  Abutment  &  Piers 

General  Condition  of  Concrete 
Alignment  of  Abutment 
Approach  to  Bridge 
Condition  of  Seat  &  Backwall 


APPENDIX  3 


ENGINEERING  DATA 


Note:  1.  All  design  records  are  in  storage  at  the: 


National  Archives  and  Records  Service 
GSA  Federal  Archives  and  Records  Center 
380  Trapelo  Road,  Waltham,  Massachusetts 
617-223-2657 

2.  No  past  inspection  reports  were  available  for 
review. 

3.  The  following  drawings  are  as  built  prints. 
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Photo  1 


Upstream  Slope  From 
Right  Abutment 


Photo  2 

Crest  From 
Right  Abutment 


Photo  3 

Downstream  Toe 
Seepage  Area 
&  Toe  Drain  Detail 
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Photo  4 

Principal  Spillway 


Photo  5 

Impact  Basin  & 
Underdrain  Outfalls 


Photo  6 

Downstream  Channel 


Photo  7 


Crest  of  Dam 
Toward  left  Abutment 


Photo  8 

View  of  Noyes  Road 
Looking  Downstream  at 
Left  Abutment  of  Dam 


Photo  9 

Downstream  Slope  from 
Right  Abutment 


STEP  3:  a.  Determirn 
"STORz” 

b.  Average 
D  e  t  e  r  m  i  n  < 
Resulting 


‘‘RULE  OF  THUMB'1  GUIDANCE  FOR  ESTIMATING 
DOWNSTREAM  DAM  FAILURE  HYDROGRAPHS 


STEP  2:  DETERMINE  PEAK  FAILURE  OUTFLOW  (Qpl  •>, . 

Qp,  «  2^  WbVqT  vo  H 

W5=  BREACH  WIDTH  -  SUGGEST  VALUE  NOT  GREATER  THAN  4y  OF  0  '.M 
LENGTH  ACROSS  RIVER  AT  HID  HEIGHT. 

Y0  =  TOTAL  HEIGHT  rR0M  RIVER  BED  TO  POOL  LEVEL  AT  FAILURE. 

STEP  3:  USING  USGS  TOPO  OR  OTHER  DATA,  DEVELOP  REPRESENTATIVE  STAGE-DISCHARGE 
SATING  FOR  SELECTED  DOWNSTREAM  RIVER  REACH. 

STEP  4:  ESTIMATE  REACH  OUTFLOW  (Qp2)  USING  FOLLOWING  ITERATION. 

A.  APPLY  Qpl  TO  STAGE  RATING,  DETERMINE  STAGE  AND  ACCOPMANYING 
VOLUME  (V,)  IN  REACH  IN  AC-FT.  (NOTE:  IF  ^  EXCEEDS  1/2  OF 
SELECT  SHORTER  REACH.) 

B.  DETERMINE  TRIAL  0p2- 

Qp2itr;al)  s  Op,  u  -  $  ) 

C.  COMPUTE  V2  USING  Qp,  (TQIAu). 

0.  AVERAGE  V]  ANO  V?  AND  COMPUTE  Qp2< 

QPj  a  Qp,  U  -  ) 

STEP  5  J  FOR  SUCCEEDING  REACHES  REPEAT  STEPS  3  AND  4. 


APRIL  1973 


SURCHARGE  STORAGE  ROUTING  SUPPLEMENT 


STEP  3:  a.  Determine  Surcharge  Height  and 
“STOR2”  To  Pass  ••Qpz'’ 

b.  Avg  "STORi “  and  “STOR2”  and 
Compute  “Opa”. 

c.  If  Surcharge  Height  for  Q p3  and 
"STORavg”  agree  O.K.  If  Not: 


STEP  4*.  a.  Determine  Surcharge  Height  and 
“STORs”  To  Pass  “Ops” 

b.  Avg.  “Old  STORavg’1  and  “STOR3" 
and  Compute  “Op*” 

c.  Surcharge  Height  for  Qp4  and 
“New  ST O R  Avg  should  Agree 
closely 
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CONSTRUCTION  DETAILS 


Moter  Pipe  -  Spec 

■>  &  utmost  ’A"  ) 


‘  rn  Oe'o-i  **i  f'o  6 


50  "  mvae  D*o  Re»nt  Cone 

o  17)  20'- 0"  Section*  -  >40  - 

01  Woll  Fitting  f0,  iO“  Won 

0  (9)  16  -0"  Section*  -  44‘_o"  (  Aiternole  'B 

ID  Moll  Fitting  Foi  tO"  Woil 

Loot  lor  A  or  6 

Load'  <9,425  <t)*  per  liott  bated  on  00  ol 

3  00  ft 

Mm  Sedge  bearing  strength  for  OOl “crack 
!  non- preitreieed  pipe)  :  9,  235lb»per  ft 
AvtWA  C  *  300 

Min  Sedge  beor'mg  strength  for  0  OOl’ crock 
(prosfressed  pipel-*  6.944tp*  per  it 
AVOWA  C-301 
Mo*  Pr#»s jre  Mood  3i  tt 

....  ■  Re>nf  Cone  impocl 

8o  t>n  Cloti  4  000 
Cone 
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ALTERNATE  "A"  20'  SECTIONS 
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4  33 
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04  3  3 

3  80  63 

04  33 

50Q  44 
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0  33 

501  25 

J-2  1 

16  33 

381  10 

J-3  | 

32  3  3 

560  95 

L  J'4 

48  33 

580  60 

i_J-5  L. 

64  3  3 

580  65 

00  .3  3 

580  50 

p?:7  7 

96  3  3 

580.35 

J-  8 

112  33 

5  80  20 

J-9 

128  33 

_ 560  OS 

j-io  ; _ 

J_4  4  3  3 

I 

_  57  *  90 

Gradient : 

0  9375% 
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SPILLWAY 


LlMSTONF.  STREAM  WATERSHED  PROJECT 
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PRINCIPAL  SPlLLW ix\  DETAILS 

U.  S.  DEPARTMENT  CF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


M  P  *M»T£ 

e  r  s*ow 


3/00  ' 
3/00 


ME- 503- P 


B-6 


3CS-3'  i-C  (9  -64) 


1.  *t>utmsnt_  t  H,.  3'  j JU 

1.5  Top*U.  illt'  *r..-‘l. 

-  1  "i  Sjndy  kr.iV*l.  About  5-  tln*k.  *•*  ■X  •  » 

C.  Sllld,  -*5*  t.  l*  l.  **•'»•  ’•  .  I  ^ 

,.  obhle*.  Up  u  b“ .  t’.irt .  clt-*  nr«-  * 
■aixtun  of  h-ird  .m«i  soft,  i,eml  - 1  .-un-W 

(  l«|..t :  II  .  Veri  permeable .  Out^ish. 

H  lo  stoppvu  U  I>J*  -uo  to  *.v:ng  of 

silos.  j <*"*[’ :»•  t-l ,  o*-T',  u-. 

; _ Lj_  APl4'J*',flt  fe  St,..  _1 1  i_L^  c » *  ■ 

i  s  Topsol  1 .  >  l«>  . 

.  ;  j  ;  ,1  l  Y  i  tn>. .  Gr** -  •  •  H>,-» 


n  .  5’  « 

1 »K-i  stur*. 


rP-_i  l u  . 

i  -  1  Tousoit.  silly  if  v- 


i  1 .  .  i».imp  .  Loose  , 


TF-6.  i.  Abyyciii  A2°‘  t  StRi 

1  -  l  5  too#  1  1 

1  .  •>  -  s.5  Sandy  m»»  1  .  Yellow  br^en.  About 

1-H  ffnrs,  ^  f,  to  t.  *aad,  5  5t  f.  to 
f.  gravel,  *-*  cc»h*-les,  l<>“  ••‘‘S*1- 
j */»..  Loos*.  SI  tjcht  1  v  plastic.  “kad- 
,  t«te  .■!  latency  v«r»  permeable.  tut- 

-  -  9.C  ii*y«>  ijravrj.  Gr*v.  About  i'll  fltvss, 
*1  t.  tn  taal,  Vft  I.  to  s.  gravel  , 
I’C  ct-bvles.  tr"  ms.  >.  -et  Hard. 
MxJerate  pla.t  it  1 1  »'  Mb  JiJstrftCy.  Lew 
pc  ns«-  •'  1  I  L  t  v  .  Till.  GWT  at  5.5’. 

<} .  ■  *  1  )•  > i  ^  1 1  k^oO y  ^ r qvi  | .  tf  l  los  brown  At*.*ut 

•in.-,  ■  "C  !  .  •  ■  .  ,  ‘••’T  •  .  to 

i  .  .-t«vrl,  i.X  4<  t»bl*s  if»d  -•".ljlTS  uv 
!  U  i .  '  r  ■  .  H  rd  tVxi<*r*t  *■  ,  Us’  1C  - 

tt.  s ,  l  t  l,te*i<>.  Moderate!  v 
■er  .  le.  T:  1 1. 

Tt  -  .<  L.  A.  u'.<»  at  t».  ‘  g.  »,  :  Jtt  >  -  lOT'*- 

.  .  1 

;  .  -.  1  Ci  vtll-  »anO.  Or#*.  A'*m.l  Iff  !  1 1-  » 

’  K  ’r.  I.  C  SA-Id,  Vi”  f  .  I  <  .  1. 

Js.i;  .  Loos*.  Slight  Iv  plastlv.  Out- 
wash.  OWT  ..t  o'. 

u,0  -  l  Ct.iV  l  lv  t  lay .  Y«  1  lov  ’  rown.  Ab.-..t 

*i>*  fln*\,  *.  to  is.  sAf*^,  t. 

I  o  c.  vr.tvi-l.  S’  cob  let  ui  to  **“. 

•t  i  ,l.  >o>  bjrs!.  Hoders'rly  :>l«stlc. 

ft.  ..!•»••  nc\  .  Lo-  >*  m>*  jbl  1 1 1  v  .  Till. 
SAmt  I*  I r»-  lace  te nslty 

t«  st  •.  ».<-o  t  9* .  l.»  lt-s.  |j*r  cubic 

1  ot  <ti  17"  1st  are. 

li  .  13  Clay  Mue-fjroy.  Mo  iiMr>t  art  It  Us. 

Mol  at.  Hari" .  Moderately  plastic.  Mo 
dJ2«U>nry.  Low  |>er»eabl  1  i  t  y ,  Till. 
Sample  9.2,  10»- l l * .  blue  clay. 

TP- 10  L.  Abu’Tnt  130*  d.s.  froa  t  Sta,  19*30 


Paat  and  "utl.  bucb  or,  .nfc  st'ltf. 

(ATT  at  surface . 

Atout  5t  f  lMi,  A'Tt  f.  to  ■  VS 

f.  t«  .  .  gravel,  K*  tobbl#*,  '■'l  boul  • 
Jen,  <  l  ’  M*.  >  ■  Ux»fca.  TMn 

11“  i  Uv  layers  ar»  apdefsteU  ,  !•*- 
lit.  »#ry  pei«*«Ma.  Cut  wash  1* 

1  s.  1 ,  A  •  -  A  •  (  sM  V  . 


Peat  arsl  'ipcL.  nr  urfafe. 

broseti.  About  lines,  ‘•'Y-  f-  it  ■ 
anJ,  w’Tl  f.  t •  c  gravel,  1'T.  •.  ’b:  In, 

( a^iK .).  «et.  L>kj»c.  i;i«bsi>  Us- 
itc  «u  is  .:sj«r-  »cv.  v...  ,ar»MH.. 
i.r.;>w  U  saivly  %■  U  ;  live-,  ra,  . 

A  Pout  ‘"’7.  fines,  ^  fine  >nnc,  .  ’  *•  • 
grivel.  Mjl  »t .  Vrrs  r^nJ  Mocerst.f. 
plastic.  Aa,  I  i  M  at  ncy .  Slow  p#r-»* 

eaMllts.  OutwnshT  Saro.U  U-l,  A1-!*, 


Peal  and  Muck.  C-T  at  surface. 

SftmlY  gravel  Cr*-v.  A’->out  5^  fltMt, 
L\l  f.  to  ■  sand.  ‘•5*.  f.  to  t,  gravel, 
5-1  cobbles  u*t.  Loose .  Slightly 
clastic.  Rapid  Jllat  ncy.  V«rv 
eat  1*  Out  wash. 

S.  Uv  c  lav.  Crev.  Atv^ut  9C^.  linet, 

10 H  sand  and  gravel.  Moist.  V«rv  hard 
an-  stiff.  Moderately  .laetlc.  Very 
alow  dl  let  enev.  Very  low  parroeaM  1 1 1 v  . 
Sa-r-l*  1?-1,  b'-8'.  “4-- 


It.  I.irl  :.d  I. 
.r  till.  N.  •„.  .T . 


h j-i-jll- 


li  IV 
1.  i<  top.- 


»jjt  .k_ii  U  -Ltti 


ll.  » .  ’.  t  .■  ur 1  wi’.  r’*«.' 
,^r  \jl- ±.  Vel2»v  bro-.-n.  A 

.  ,  \  r  •  ,.  i  c.  nd,  >‘<T  ‘ 

•I,  1  "?•  c  i  *'  1*  s  n  teiu  tiler 


■  l  ,-r  r.  r-v|  n-  rwJ  J*  ,  .  U-r.ao, 

•  ,  j,.  <>  .  •.  -w  1  in*-  •  snd  *1  -e. 

.  c  1  •.  V  1  ,v,'l.  '{.  tti.w  ‘<n-wn.  Ab.-Ut 

j  1,^  t  1  V.  •  .  t  ■  ■  .  n.  ,  f. 
r  «  l ,  f.  .  b*  1  s  ,  1 1  1  six.  >. 

,,.i  ..r  -  ,rd.  Ml>.:>  -  :•  ,1.-st  Uliy . 

S.  |1  i*  «  ri.  y .  i.<..  i-e  r»-  -  M  1 1 1 V .  T,ll. 
'U.'J-’!  -aiuli  -Uji  JiAQSi-  '  *-5  C° 

ti.y:.  ^rivc  1  ,  •«!»'•  .is  9.S  t‘*  l^.S 

,”,,vr  ,  k.*l»-  .topiinl  In  till.  CWT 


It  .fj  L_^  Abutn.  nt  t  >ta.  laetX* 

.  |  T  usr.il .  j.lt.  crawl. 

J  .  -J I V ,■ ;  1  ,  k  ind.  Ye l  In-.,  brown.  About 

r^TroT','*!  ••  9.  t.:.  t.  s.nd,  3'«  f . 

...  «•  .  f  rev*  I  ,  ( b"  -a.ig.1,  \(f-  cobblea. 
sy.l  , t  ,  Ver  •  Hard.  Mo<ler»ir  pies’  tc* 
l ,  !Y..  Mlil.-niv.  Co-  perm.’  .bl  1 1  Cy. 

i  mvle  •).  1 ,  1*7.5- 

9.  ••  -  ll.-,  Clean  m  *:  1  m  sand  ■  Oe-'.  About  5X 

fin  is ,  ~a  ‘  .'ut  n  ■<.  m,  s  ifwl,  I5*s  f.  to  c. 
t  ravel,  I  i"  sn.l.  Moist  lo  wet.  Loose, 
N'ti-pU  'I'.  Very  oerri'anle.  t'utwafh. 

C  T  ,.  11.7'. 

TP- 7  L.  Abufeni  U'V  u.  s  ■  f  rf>n  A  AUi 

-  1  Top sol  1 .  hlltv  grav.  l. 

1  .  «,  iandy  eruV^l.  Yellow  nrtiwn,  About  5^ 

fines,  »’>*  f.  to  c.  sand,  551  f.  to  C. 

.  ravel.  1?  rohMen.  fA”  «t.  >.  2>«»p* 
Loose.  Mon-|  Ustlc.  Verv  per».'able. 
l. .*t  ,iah. 

>)  -  |  3  urave  1 1  v  sand .  Grey  Al>out  »1X  fiMS, 

7<Tt  t.  tut.  sand,  2'fl  f.  to  c.  gr«*#l. 
M'ist.  Loose .  Mon-  Ustlc.  Very  panseabla. 

r.utw-.K  CJ T  at  ll' 


•>  -  1.0 
l.o  -  9.5 


aaniiv  xruv  1.  Y*l*ow  brown.  Ab<-ut  5t 
fine*,  n.  to  c.  sane,  SiH  f.  to  c. 

Kf.ivt  l,  dbT  Coh.-le* ,  ill"  null'.  >.  2>n  . 

Lo«>sr.  Non*,  last |c.  Veri  i*erroejblo. 
Out  ash.  Very  limited  l*  layer  of  &i 
it  7*.  The  C  Ucoacs  .1  gravelly  sand 
.,t  d.5.  Mo  C-T. 


Satvi.  arivel  l.m -bro- -n .  About  5* 
fines,  .Vfl  ™.  to  i  sind,  '«(Jt  f.  to  c. 
ernvrl,  ,'S  >  r>b  l.'.  in*l  boulders,  (15.* 

max.).  Damp.  1-oose.  Hon*pla'llc, 

Vr:.  ne  ratable  LT  «f  1  g.5.  I*  lever 
of  (.C  at  b‘.  Several  t  )  2‘  bou'.ders. 

dutaent  120*  d.s,  froM  t  Sta.  .1*50 

T-vpaol) 

S  mov  arave  1 .  v.  iiow  brown.  About  5* 
fines,  2iT  ™.  to  c.  sand,  -*^7*  f .  io  c 
/rave  I,  t^f  cob*>Irs  and  bouUers,  <•* 
aax.l.  iiamp*  Loose.  Mon-plastic. 

Very  petroeeble.  0utwa«h 

Clayey  tyulderv  gravel.  01  lv,-  Rrey. 

About  2<71  flnas,  .’’fl  f.  to  c.  sand, 

25c  f.  ter  c.  *•  rival,  *5T  cohi>le«  in' 
boulders,  (.'  max.).  Mi  1st .  Hard. 
Moderately  plastic.  No  JiUt.-ncy. 

Low  ,i«n*eabl  llty.  Till.  CvT  at  6*. 

tbufent  103*  u.  a .  f_roa  Jt _il jSj.  1  ♦ ) 0 

Top soil 

Sandy  coarse  gravel.  Grey  brown.  Ahoi;t 
101  fines,  30Z  «.  to  *  .  san-.i,  5(7-  f.  to 
c.  gravel,  101  cobbles,  <i>”  ma*.).  Damp. 
C-T  at  7*.  Lcx'se,  Mon-p  l.i-»t  1  c  ,  Li  1*1 
dl  latency.  Very  permeable.  Outw.»yh. 
Clavev  t» ravel.  Ymllow  brown  Aboiit  ICC 
fine*,  3C C  f.  to  C.  sane ,  )<71  f.  to  c. 
gravel,  1(71  crbblei,  (6"  ssax.).  K*lst. 
Hard.  Moderately  plastic.  No  dllntency. 
Lov  permrabl 1 f ty .  Till.  (Striated 
cobble*. ). 


Peat  and  Mucjt.  with  cobbles.  CVT  at  (Pt  ) 

surface.  Lops  and  root  a. 

silty  travel lv  sand,  with  cobblec.  Crey.  <S«  ) 
About  151  f  Ine* ,  Art!  f.  to  e,  aand,  251 
f.  to  c.  gravel,  2'Tl  f.  to  c.  cobbles, 
occasional  boulders  11*  max.).  Thin  ll”- 
2”)  layers  of  silt  (Mil.  Wet.  Loose. 

Moderately  plaatfc.  Rapid  dflat  ncy. 

Verv  [>«neeable.  Outwaah.  The  p«rc*r.  of 
aand  and  gravel  vary  15 -.’(71. 

Clavav  gravelly  sand  Grey.  About  T(7l  (GC-Si 
fine  a,  l»(71  f  .  to  c.  aand,  >'5X  f  .  t  0  «. 
gravel,  5X  cobbles,  15"  aoi  ).  Wet. 

Very  hard.  Mriderately  plastic.  No  dll* 
atancy.  Slow  permeability.  Till. 


Sandy  grave  1 .  Grev.  At-*ut  101  fine*, 
will  i,  to  i  .  sand,  wT  f.  Co  c.  ;  rave  I , 
101  cobbles.  <A“  max.).  Wet.  Hard. 
Sllchtlv  plastic  Rapl  '  MUttnCV.  -fry 
[«C  rroe  able  .  0ut-.««h.  Sa«  le  U-), 

Crev*  1  lv  sand  ■  Ye  1  low- *■•  own .  about  i- 
101  fines,  A01  f.  t.  e.  Rtavel,  5(71  f.  *  r 
e  s.cnd .  Wet.  Loose.  Non-plastic . 

Rap  1 .1  dl  latency.  *Ty  pnersMi.  Ovt- 

eilk,  -- 

About  V7l  fine  c,  JO!  !.  to  ..  s  at*J ,  ’  T+ 

1  .  toe.  i  r-iv*  1 ,  1(71  kohMta ,  1  •*"  max  .  i. 
Mist.  M-,  r  *  Mode  r«  •  ^ '  la*:i  • 

■i  latency.  Low  penee  iH  )  1 1  i  .  Till 
Samj  1#  lo..,  V-IO*,  C-  »(  . 


r,  ■  u  I  _  A  utm*  nt  "5’  >.■».  f  roe.  1  5t_a,  2j*”. 


Field  . .  one  •  . 

T.'FSol  l. 

C  lave v  .  r»v»  1  1  v  sen*  .  Ye' low  s- 
Aliout  .  ‘X  fine*,  -'Tl  t  .  t  >  "  •  '  • 

f.  t  •  .  ravel,  "■*  cot'IU  an,- 
t  |  .S'-  max.  «.  wet  Oalow  v’  r*  .bar.’. 

Mode  ra r  *  1 »  plastic.  *•  "  1  l  ■  t  e  nc  v  .  1  *«v 
j<er-w,»bl  1 1  ty .  Till.  dWT  t 
19-1,  a*,  C. 


Topsol 1 

Cra  oily  .lit-,  sand.  Yellow-  -.rown. 

About  l '71  Ine.,  501  I.  t  c  v  •-  in-* ,  hit 
f.  to  '  .  rrivrl,  1(1*  cabbies,  ( f"  Max.1. 
Mr  1  t.  Hard.  Sll.h  lv  plistlc.  Rapid 
•ll  latenci  .  *»r-.  pr--*e*ble.  ftutw-*h. 


Topsoil 

gravelly  sand.  Yellow  brown.  AK'ut  - 
fine*.  50H  «antl,  wrtX  f.  tc  c.  graval, 
5X  cobbles.  lb"  max  >.  Moist  loose. 
Non-  pla  -t  1  c  .  *a  lit  (MlUrncv.  “>cy 
(lerswable,  0utw«xh. 

Roulderv  sandy  gravel.  About  5X  fin#*, 
20X  m.  sand ,  Vft  ' .  to  <•  .  gravel,  A5X 
cobbles  and  ‘-colder  up  to  *  ' .  *5.1  st. 

Loose.  Non- pU  si  1  ■  .  Ra  id  diUt-ncy. 
Very  penaea‘'U.  Outwaah.  G'^T  at  7'. 
Bedrock,  (  rryith  M»*v  shale. 


TF*  22  R.  Abutment  220*  d,  Sj_ 


Topic Ij,  and  alp|*e  wash. 

silly  sandy  Rrayal.  Ye'lw  brown . 


About  I5t  fines,  75X  f-  to  «.  «*nd, 

5(A  f.  to  c.  gravel ,  1(71  cobbles. 

Mol tt .  Hard.  Modarately  plastic. 
Modarate  dilatancy.  Mtxleratelv  perm- 
eal-le.  Out  wash.  CWT  at  A  ' . 
i  -  12.5*  Clavev  gravel.  Crev* brown.  About  ?5t 
flnea,  YH  t.  to  c.  a  and,  ACd  f.  tc*  c. 
travel,  5t  cobble*,  occasional  boulders 
t-^  2'.  Wet .  Hard.  Mode  ra  '■  e  |  v  ilastlc. 
flow  dilatency.  Slow  permeability, 

TUI, 


9 


<pt  i 


Gray . 

I .  to  » ,  land,  301 
I'll  cobble*.  Si  boul- 
vet  .  Llk>»«  .  Thin 
»r»  moderately  plas- 
fcla.  Outw®th.  .ample 
V  P. 


,  <;»T  at  urf-sce. 

51  fine*,  401  f  .  i  o  • . 

>  c  ir*vvi,  {Si  cobbles, 
it.  L*’Oir>  Slightly  i-lus- 
i  lat-nCy.  Vrry  permeable  . 
llve-grey . 


m  1 

SGt  \ 


>  r,  : 


S<Kl, 


ji«  i 


25*50  Rdpe  of  Rood 

0  -  I  TopaoXj . 

1  -  134  Saftdv  crave  1  or  xrsvt L ly  ^an<j.  Cr*ylsh- 
bt<nai.  About  \(A  finai,  40K  m.  sand, 

401  f.  to  c.  gravel,  lot  cobbles,  (6” 
•tax,).  Da®f>.  Loose.  Non-plastic, 
la. 'Id  Jilatency.  Very  ptn»e»blf.  Out- 
wash.  CWT  at  10*.  Sample  23-1,  5'-e', 
$P. 

TP- 24  *  Abutment  10*  4. a.  Iron  t  Sta.  2h*90 

0  -  t  TogSOJi.. 

1-7  C lavey  sandy  gravel.  Yellow  brown. 

About  35%  ft  ns »,  251  f.  to  Sand, 

351  f.  to  c,  gravel,  51  cobble*,  (I* 
mx.>.  0a*p.  Hard.  Moderately 

plastic.  No  <11  latency .  Slow  ,«tb- 
eabillty.  till. 

At  7  Bedrock,  Brittle  Hate.  Breiks  into 

sharp  angular  ple>  <*,,  up  to  6". 


1 1 y  sgnd .  Yellow-brown. 
ne<4,  30X  f.  to  c .  sand,  3P1 
vel.  Iff!  cobbles,  (A"  mx.  ). 

Moderar ••tv  ;  last !<■.  No 
low  penae  .bll  ity.  Till. 
V-10',  ,C -St. 

.  h  ■  f  rqa  t  Sta,  25»7< 


Ye:  low  brown. 

,  4<Yl  (.  t"  C.  send,  IT. 

,  ”  rubble  .  *rvi  boulders, 

et  below  <•' ,  Very  hard, 
i  l  l. Mr.  No  .lllitrory.  Low 
y.  Till.  CWT  it  <•'.  lia»,-le 


1CC-SC  ) 

f$)fl 


ira.) 
<  »c  ) 


ifnd.  YeUofc'  srowp. 

',01  S  .  t«  i  i  ml,  bll 
,  l-r  cObt'les,  ( S"  «nX.  >. 
Sll.h'ly  plastic.  Rapid 
l>r  '-neabl *  ,  0ntv,i*h. 


sand .  Yellow  brown.  Aimut  r>Z 
l  -  .  and,  401  f.  to  c.  g rival, 
*.  lb’*  mx  )■  Holst.  Loose. 
Ic.  Ra.'ld  dllitancy.  V-ry 
,  0u*  wash. 

sandy  crave) ■  About  5l  fine*, 
r*d,  Vfl  f.  to  t.  gravel ,  !•*' 
rwl  bouldaf'  U|»  to  ‘  .  *4  1st. 

•  n-;ila'.t  1 1  .  Ra  Id  'fllaf  ncy. 
e-a1'  e,  Oii'waih,  H'fJ  it  7*. 
n-yieh  Ua»»  vhala. 

ey"  s .  i .  ( f"a  i  St«.  X&+)0 

f*<l  *  l  ope  wa  «  b . 
dy  irava l ■  **  low  brown, 

floe*,  ,  5*  f.  ts’  <  ,  t»al, 
c.  gravel,  I'Yl  cobbles 
arc.,  Moderately  pla-tlc, 
Jliataoey.  Moderately  .»•  rw- 
yf  wash,  OVT  ,  t  fi  * , 
p*%l .  f.rev-b ro*m  About  25l 

1  f .  to  r.  sand,  40X  f .  to  t. 

S  <■  iibbles  .  <  a*  c  a  s  I  <ifwi  I  bo,  i -lari 
et .  Hard.  Mudera’elv  la- tic. 
HM*.  S'nw  per»»M!itT. 


<*. ) 

(SU.S.Ni 


<  ML  ) 


ILK) 

<3P) 

[SHj 


U.H) 

U-t) 


■*l.  Vr r\  bard.  Moderately 

I  Id  Il'at-Wcy.  Slow  perra- 
ButwyshY  Sample  lb-1,  6'-b*, 

!‘uj 

o  -  1 

Tt  £>sol  J . 

IML  } 

l  -  3 

Sandy  travel.  Yellow  brown.  About 

15%  fines,  40l  f.  to  ■.  sand,  45l  f. 

Iv.M 

t  bank  of  St  re** 1 

to  c.  gravel.  D«»p.  Loose.  Slightly 

plastic.  Moderate  di latency.  Moderate¬ 

k,  G-T  at  surface. 

i»t) 

ly  yanaaabla.  Outwaah. 

ur«*y.  AlK>ut  5X  fines. 

(G  J  ) 

3 

Clayey  sand  gravel.  Yellow  brown. 

ICC) 

Land,  (>5l  (.  to  c.  gravel. 

About  35X  fines,  2QI  f,  to  c.  sand. 

Vet.  Loose.  Slightly 

ucfl  f.  to  c.  graval,  51  cobbles. 

ipS d  dllatittey.  V«yy 

occasional  1'  boulders.  Deep.  Hard. 

<ash. 

ttoderateis  plastic.  .Vo  di  latency.  Low 

Gr«v.  About  SOI  fines. 

<<L  or 

panaaabfllty.  Till. 

.  ,.r«vel.  Hoist.  Very  hard 
•toderatelv  plastic.  Very 

ML) 

At  H 

Bedrock.  Brittle  shale. 

ISH) 

ic'v  .  Very  low  p«na«ablllty. 

[cl-hl) 

Tg-^0l 

La.  Sovy.  -  Bock  *lde  of  pond  on  hi  11  level 

,  b'  -V  .  >4.. 

0  -  l 

Topsoj^. 

(ML ) 

l  -  10. 

5*  Gravelly  sand.  About  5-IOI  fina*.  50X 

(>P) 

f.  to  a.  s«nd,  35X  f.  to  c.  gravel,  51 

cj>_.  Z-t  at  surface. 

iVl  ) 

cobbles.  Damp.  Loose,  Rapid  dllacency. 

1.  Grey.  About  101  fines, 

.  sand,  UiT  f.  to  c.  gravel. 

tCH) 

N.  n-plasllc.  Vary  peraeable. 

,  (0"  aax.  >.  H*t.  Hard. 

t e-ioz 

In  h«ck  field  ^  loaft  Dureoo  Road 

as<lc.  Rapid  di latency,  ^ery 
Outw.jsh,  Saatile  IB-1,  U\ 

[gc-g«3 

0-2 

m ) 

2  -  6 

Stltv  sandv  gravel.  Gt/T  «t  <• 1 . 

(CM) 

hd.  Ye  1  low-browv».  About  5- 

(SW) 

4  -  d 

Sandv  gravel.  Loose.  l'Yl  tinea.  YUl 

(C?) 

f.  t"  a.  gravel,  5l7S  f.  to 

f.  to  c.  sand,  BOX  f.  to  c.  gravel. 

let.  Loose .  Non-plastic. 

:ei»cy.  Vary  pat»eaMa.  Out* 

b  -  10* 

Clayey  gravel.  401  fines,  601  gravel. 

ICC) 

LIMESTONE  STREAM  watebsheo  project 
elooo-water  retarding  DAM  NO  2 
NOYES  BROOk 

LIME  STONE.  MAINE 
TEST  pits, 

U  S  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 

Nytt.'tiC.ATf  r*  0  I  fliNAKf  b.-»  I  jP  C-'  / 

p-  ,  t  t,  v/)  y^U«<*S< 

L  GEHRY  2/68j"  4 


’’U  «<.&< 

,4  ck*  C 


\l\  ME-  50?  -  P 


SCS  3 1  3  \f'M) 
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MCROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUNtAU  OF  STANfiARBS  1963  » 

t',: . 


-i 


) 
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0  -  t 
l  -  4 


lUJ^iau  Dp  to  t.»*. 

til  to  naval.  Saltov  tma,  4toto  IS  (CM) 
«M»  SI.  to  «.  hM|  *A  t.  to  «. 
idtol,  IS  mMu.  Amp*  MmUlj 
hart.  Slightly  ylactlf,  tilt. 

*  -  to*  Abb  anal-  y«um  wm.  mm  wc> 

xSTfiato"  IS  #.  to  e.  «M,  IS  f.  to 
c.  (rani,  A  hMIm,  mmImI  WmIMh 
to  1.3  ms.  mm.  Aart.  toiatatoly  ylac- 
Clc.  Ttry  41  lit  May.  Il«  par— 

Ultty.  Till,  an  at  vm 


turn  «♦»> 


0  -  1 

1  -  3 

ciia,  ml  Tcllaaa  tom.  MM 

IS  (lacs,  4S  «.  ta  c.  mi,  ««  f.  to 

(«M) 

(CM-to) 

c.  grawl,  A  catolsa  ta  4".  toy. 

fri 

toiarataly  bard.  Slightly  plastic, 
toiarataly  ptrattblt.  Till.  Icyli 

302-1,  2*«3*.  OM. 

3-7 

Clavav  bar ‘Bn  ttmrt\  Apoy  bcara. 

AtoM  23t  Ctoaa,  f.  uc.  aaai,  2S 

MC) 

f.  to  c.  tratol,  3S  catolsa,  at  aai  ml 
boolean  a»  ta  1.3*.  tm-  totralp 

frc-i* 

tort.  toiaratcly  p l**4lc.  to  illataacy. 

Sitw  yaraaablllty.  Tlfl  (ttrlau4  mMIu). 
toMto  «»a-2,  4**S»,  GC. 

7  -  t.S  |m,  mul  6ny.  4toto  IS  (la..,  C6P) 

S  a.  mm7  341  f.  to  c.  |nwl,  IS 
cabblta,  (*-  au.).  toto.  totorttoly  Cm3 
tort.  Slightly  ylaatli.  toiarataly 
yamaabla.  Octwaah.  0»y  toU.  ImU 

aoa-3,  cp. 

if-aa  i ■.  iw.  Uujsg 


0  .  1 
1  -  J 


Total  1.  (ON) 

lljtr  isfc  laai.  mi«  km.  Mm  mm) 
IS  (la..,  Tm  (.  to  «.  mi,  Si.  to 
C.  Irani,  is  attolsa,  ataulaml  to«Utn  M 
to  1'.  top,  Uaw.  Slightly  plastic. 
Nodarttoly  yarn  tola.  Oatvacb.  topta 
203*1,  2'-3’,  CM. 

Sim  SliTillT  |S  Cray,  to  (lata,  (CP) 

MM  Mi,  to  «.  MS,  35X  t.  to  c. 

crawl,  A  catolsa.  top.  laaaa.  Mm-  {nQ 

plastic.  Vary  paraaahla,  Oatwtsi. 

Saapla  203-2,  )U',  SP. 

SJUauuamL.  cny  tom.  mm  is 

flaws,  IS  f.  ta  c.  aaai,  3S  (.  to  a. 
gravat,  IS  tsbblac  «M  to  at  Cava,  ) 


boulder  ay  ca  2.3*.  toy.  Pavy  tot. 
Mtdaratoly  plastic.  I>6  Mtoalfiltp. 
Till.  SaayU  203-3,  S'-10\  CC.  te-ylaca 
entity  tact  uto  at  I'.  132  Iks.  par 
e»Mi  (sot  at  JO.n  atiatwr*. 

10  •  12*  Cl—  art— «t-  itoat  «S  a.  to  «. 

mm.  HI  (.  t^Tcn 

to  CVT. 

n-it*  h.  im«  Its*  it« 


NC> 

ftc-cn] 


0  -  1  T assail.  (CM) 

1  -  I  ■«!>-  m  inal-  Tallaw  tota.  Mm  (CM) 

IS  (its,  IS  I.  to  «.  mi,  SI.  tot. 
crawl,  IS  cobklst,  occasional  ton! tors  £*J 
up  to  1*.  toy.  toiarataly  toai.  toiar- 
atnly  plastic,  toiatatoly  pwautla. 

Till,  toyl*  204-1 ,  4*.  CM.  la  plat 
.iaaslty  tsst  taken  at  4*.  12*  Iks  par 

cable  (o*t  at  IS  sal  stars. 

•  -  13  C  lapse  steal,  ft  lisa  tom.  itoat  <«C) 

231  (lass,  IS  f.  to  c.  Mat,  3S  f.  toe. 
crawl,  IS  cstoltt  sit  koaliarp  ay  ta 
2*  as*.  Moist,  tori,  toiarataly  plastic. 

Lav  pa ratability .  Till.  OUT  at  7*. 


iTl  S.  Ml*  Ha  li. 


U&d 


o  -  3  Uto  steal.  Tails*  Mm.  MM  MM) 

IS  llaw,  4S  I.  ta  «.  a aai,  4S  f .  to 
c.  crawl,  IS  sabblt,  miliwil 

toatiara  to  1.3'.  top*  Uaaa.  Slightly 
plastic,  toiarataly  ptnaaMa.  CMwab. 

3  -  20  VIM  irsci  Itm  c«aj.  Atom  2S  (CM) 

(its,  IS  aatolaa,  J»  (.  to  a.  a Mil 
IS  f.  to  *.  cravat,  occasional  toaliara 
to  1.5*.  Atop*  toiarataly  tot.  todar- 
atsly  plastic.  Atom  paras  able. 

Till. 
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COMPACTION  CURVE 


COMPACTION  CURVE 


field  sample  no  202.1 

lABORAT  0m  .  ClA~-S  F.CAT  cN  -.  &* 


FIELD  SAMPLE  NO  203^ 
laboratory  classification 


COMPACTION  CURVE 

FIELD  SAMPLE  NO.  202.2 
LABORATORY  ClASSiFiCAT.cn  -  ,  SCSM 


COMPACTION  CURVE 
FIELD  SAMPLE  NO  203  3 
LABORATORY  ClASSiF  CATiCN  -  , 


COMPACT/ON  CURVE 


FIELD  SAMPLE  HO  202.* 
laboratory  classification  om 


COMPACTION  CURVE 

FIELD  SAMPLE  NO.  20*./ 
LABORATORY  ClASSiF.CAT.CN  - 


IM 


-E  (.N'EN’  N  -E-CEN'  OE  0«t  *EiGhT 

COMPACTION  CURVE 
.  FIELD  SAMPLE  NO.  2  03.  .2 
\30F<AT0>»r  ClASSiF.CAT.GN -,&m 


*»U  mW  |KMli(  graaal  mX  rfitm 

hitlji  graiad  |MnU 

Hltj  gratia i  |n<nl.Hri»Ut  atttim 

CUjfty  (tawlit  inwlxni-cUy 

tfall  inM  a«Ml|  amd-gnml  ate Cac«a 

Hotly  gradad  uaia 

Wily  moH)  (Mi-iilt  rf»*n 

Clayay  aaad  t  mi^lty  liitan* 
lilta|  alley.  ».  (fat  iwiit  i«aiy  ar  cltjny 
allta 

CUya  at  law  ca  aailoa  ylutltltyi  alley, 

— tf,  or  grawlly  cloy* 


Wilt  All  daacTlpCIoaa  Mri  cUdflcotloao 
Wui  m  TtMl  ohaarvatlaaa  ui  tfca 
tMflad  toil  CUaalflcatlaa  Oyataa. 

All  taaC  pits  tn  lacatad  aa  plaaa 
aad  yradllaa  far  tha  alto. 

Tart  pm*AS  acroafllahod  fna  4/21/47 
to  4/27/47.  All  ease  pita  laggad  hy 
».  IrtMhaa,  fioalag&at. 

All  tart  ylta  rt«a  dag  with  a  track- 
aartai  kyinalle  haakhaa.  Sf-taa  no. 

All  tart  halo  Aaycha  at  la  faat. 


COMPACTION  CURVE 
FIELD  SAMPLE  NO  10 J  3 
lBOFeATOmY  ClA'-SiF.CAT.GN  -  ,0C  6*1 
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COMPACTION  CURVE 
FIELD  SAMPLE  NO  2  Of./ 
^BOPATOeie  ClASSiFiCAF  cr»  -  ,6-W 


LIMESTONE  stream  watiOihid  project 
FLOOD  >  WATER  RETAROlhO  DAM  NO.  t 

NOYES  8 ROOK 

LIMESTONE,  MARK 

_ mi  -*11. _ 

U.  &  DEPARTMENT  OF  AQMCULTURK 
son.  CONSERVATION  SERVICE 
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S*e  rmria  *  A  for  matmctim*. 
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1391  |M|  1311  1321 


VOtUMC  OF  OM 

<CY) 


|341  1 32 1  1 34 1  |39|  1*1  |4I|  |42| 


PMII  CAT  ACJTV  1  NAmATNM  LOCKS 
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MSC  DATA 
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RIOULATORY  ACIHCY 


aaQnxncicnncEaaEaaiancEaaccEaaazczarzxccczzznzszazEsz-sasxiiasEznBiEiiEnnzEai 


AUTHORITY  FOR  MSFCCTIOM 


MISC.  DATA 

tCantiruedl 
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PART  m  -  INVENTORY  OF  DAMS  IN  THE  UNITED  STATES 
SUPPLEMENTARY  DATA 
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(*n> 


<o 


(E3> 


LOCATION 


TOWN 


NED 

PERMIT  NO 


STATE  NUMBER 


F  E  R  C  NO 


mmmm 


sox 


t.  srlsils* 


JILL 


:xxc! 

n 

i 

ii 

ffinffi£rmcainx5xcoExxaixmfflcomffi;i 


GZD  (HD 


(HD  (O)  (SZD 


(HD 


(HD  (O)  <S 


DRAINAGE 

DRAINAGE  |  ““ 

CHARACTER- 

,ST,cs  mm 


FLOW  DATA 


MIN 

C  F.S. 


if|n  li; 


T 


AVE. 

CFJ. 


T 


MAX. 

C.F.S. 


nnoxaoxsxxoxx 


CREST 
ELEV 
M.S.l. 

m|ii|rUm 


ABUT. 

ELEV. 

m.b.l. 


USABLE 
STORABE 
ACRE  FEET 


RESERVOIR  FLASH 

area  board  ht 
ACRES  FEET 
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IDENTITY 

NUMBER 

DO 

□ 

□ 

D 

□ 

□ 

as 

E 

3 

3 

0 

5 
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RIVER  OR  STREAM 


NEAREST  DOWNSTI 
CITY  -  TOWN  -  VI 
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S  IN  THE  UNITED  STATES 

./C  LAW  9 2-367) 

instructions. 


FOfM  APPROVED 
OMB  WO.  49— A0421 


requircments  control  j 
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:SE33EE 
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NAME  OF  IMPOUNDMENT 
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issgansaannEsmananEEgigafflEEaassjaagaaCTSsasiiEEgESdgEnEl 

mmrmfmzmmmmwiWMmvmmmm 
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HYDRAULIC! 

HEIGHT 

(ft) 


IMPOUNDING  CAPACITIES 
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REMARKS 
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AMS  IN  THE  UNITED  STATES 

BUC  LAW  92-36 7) 
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POWER  CAPACITY 


INSTALLED 

(MW) 


PROPOSED 

(MW) 


111 


NAVIGATION  LOCKS 


LENGTH  WIDTH  I  LENGTH  I  WIDTH  I  LENGTH  IwiOTH  I  LENGTH  WIDTH 

(tty  (tty  (it)  (tty  I  ( ii)  (fty  (tty  (ity 


aEaaaaacacaaBaBcaaucagEaffiEaQEaaasaaaaasHaiEEiEEsacnal 
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ENGINEERING  BY 


CONSTRUCTION  BY 
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REGULATORY  AGENCY 


CONSTRUCTION 


OPERATION 


MAINTENANCE 
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